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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF

NEDED

Fti-)‘. ) “-‘7:‘1

Honorable Edward J. King

Governor of the Commonwealth of . _ J
Massachusetts ) : ‘ b

State House

Boston, Massachusetts 02133

Dear Governor King:

1 am forwarding to you a copy of the Coachlace Pond Dam Phase I

Inspection Report, which was prepared under the National Program for

Inspection of Non-Federal Dams. This report is presented for your use -
and i3 based upon a visual inspection, a review of the past performance :
and a brief hydrological study of the dam. A brief assessment is in-

cluded at the beginning of the report. I have approved the report and

support the findings and recommendations described in Section 7 and ask Lo _ ]
that you keep me informed of the actions taken to implement them. This : o i
follow-up action is a vitally important part of this program. e

A copy of this report has been forwarded to the Department of Environ- :
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, Lancaster Engineering Company, Inc., 55 Sterling i
Street, Clinton, Massachusets 01510. - !

Copies of this report will be made available to the public, upon re-
quest, by this office under the Freedom of Information Act. 1In the case
of this report the release date will be thirty days from the date of
this letter.

I wish to take this opportunity to thank you and the Department of - -

Environmental Quality Engineering for your cooperation in carrying out
this progranm.

Sincerely yours,
\

- @ o
N
> .
A . " ‘4'\\.
Incl JOHN P. CHANDLER
As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAO0106

Name of Dam: Coachlace Pond

Town: Clinton

County and State: Worcester County, Massachusetts
Stream: Counterpane Brook - Tributary of Nashua River

Date of Inspection: September 7, 1978

Coachlace Pond Dam 1s a 440-foot long, 13-foot
high earthfill dam with a stone wall along the top of
most of the upstream slope. The dam was built in
1846, the spillway and outlet works were added in
1881, and subsequently, two merging roadways have been
bullt on the crest of the dam. - The spillway is a 21.7
foot long, ungated weir with vertical I-beams forming
four bays for ‘flashbocards. The splllway 1s located at
the northwest abutment of the dam and has a crest
elevation (El) of 329.5. 'The outlet works at the dam
include gate house A adjacent to the splllway, two
outlet condults, and gate house B downstream from the
dam. The outlet conduits are 20 and 24 inches in
dlameter and lead to mill buildings. There is a
bypass fromthe 24-inch outlet conduit to the channel
downstream of the splllway. There 1s also an earth
dike about 900 feet long and 1.4 feet high on the
northeast shore of the pond., The crest of the dike 1s
at E1 333.0 which 1s lower than the crest of the dam.
Coachlace Pond 1s the most downstream in a series of
three interconnecting ponds.

There are deficiencles which must be corrected
to assure the continued performance of this dam. This
conclusion 1s based primarily upon the visual inspec-
tion of the site, a review of available engineering
data, and evidence of limited operating and mainten-
ance procedures. ‘The dam 1s considered to be in fair
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condition. It has been placed in the "significant"
hazard category, according to the Corps of Engineers
guidelines for the classification of hazard potential.,

The following are visible signs of distress
which indicate a potential hazard at the site:
deterioration of the brick service bullding over the
splllway, seepage from the downstream face of the
spilllway and from both side walls, severe erosion of
the mortar facing on the side walls of the splllway
channel and approach channel to the gate house, growth
of trees and brush in the floor of the spillway
channel and on the upstream face of the dam, lack of
access to gate house A, lack of sultable access to
gate house B, posslible leakage from gates 1n gate
house B, and erosion in areas on the upstream face of
the dam,

Hydraullie analyses indicate that the spillway
can discharge an estimated 380 cubic feet per second
(cfs) when the pond level is at E1 333.0 which is the
crest of the dike. \ An outflow test flood of 2,010 cfs
will overtop the dike by a maximum of 3.0 feet, but
will not overtop the dam. The splllway can discharge
only about 19 percent of the test flood before over-
topping the dike.

It is recommended that the Owner employ the
services of a qualifled consultant to review existing
hydraulic data and evaluate raising the earth dike,
constructing an emergency spillway, and/or removing
the rallroad spur across the channel downstream of the
spillway. A consultant should also investigate the
condition of all outlet works structures, provide
recommendations on repalir of gates and other
facllities, and design an adequate regulating outlet
for the dam.

In addition, the Owner should also accomplish
the following: remove the service building over the
splllway, remove the I-beams from the crest of the
splllway, grout stonework beneath the crest of the
spillway and at both side walls and resurface them
with mortar, resurface the side walls of the spillway
channel and approach channel to gate house A, clear
trees and brush from the floor of the splllway channel
and from the upstream face of the dam, and backfill
eroded areas on the upstream face of the dam and
protect those areas with riprap. The Owner should

COACHLACE POND DAM
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also implement a systematic program of inspection and
maintenance,

The recommendations and remedial measures des-
cribed in Section 7 should be implemented by the Owner
within a period of 2 years after receipt of this Phase
I Inspection Report. An alternative to these recommen-
dations would be draining the reservolr apd breach
or removing the dam,

ward M, Greco, P.E.
Project Manager
Metcalf & Eddy, Inc.

Connecticut Registration
No. 08365

Approved by:
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Vice President I l"; n) g’
Metcalf & Eddy, Inc. D Af
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No. 19703 A
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This Phase I Inspection Report on Coachlace Pond Dam
has been reviewed by the undersigned Review Board
Ii members. In our opinion, the reported findings, con-
: clusions, and recommendations are consistent with the
Recommended Guidelines for Safety Inspection of Dams,
and with good engineering Judgment and practice, and
1s hereby submitted for approval,

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials
Branch

Engineering Division

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

f JOE B. FRYAR
Chief, Engineering Division o *

.w.lm_”~.~~ﬁ
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PREFACE

.i This report 1s prepared for guidance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Copiles of these guldelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314, The purpose of a Phase I In-

_ vestigation 1s to identify expeditiously those dams

L which may pose hazards to human l1life or property. The

o assessment of the general condition of the dam is based
upon available data and visual inspections., Detalled
investigation, and analyses involving topographic map-
ping, subsurface lnvestigations, testing, and detalled
computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is
intended to identify any need for such studiles.

In reviewling this report, 1t should be reallzed
that the reported condition of the dam is based on obser-
vations of field conditions at the time of inspection
along with data available to the inspection team. In
cases where the reservoir was lowvered or dralned prior
to inspection, such action, while improving the stabil-
ity and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the
normal operating environmental of the structure.

It 1s important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and 1s evolutionary in nature.
It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condition
of the dam at some point in the future. Only through
continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide ° P
detailed hydrologic and hydraulic analyses. In accord- - g
ance with the established Guldelines, the Spillway Test
Flood 1s based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm ,
runoff), or fractions thereof. Because of the magni- -
tude and rarity of such a storm event, a finding that ° '
a splllway will not pass the test flood should not be -
interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aid in determin-
ing the need for more detailed hydrologic and hydraulic
studles, considering the size of the dam, 1ts general °
condition and the downstream damage potential. T

COACHLACE POND DAM | 1
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OVERVIEW
COACHLACE POND
CLINTON, MASSACHUSETTS

VIEW FROM UPSTREAM OF SOUTH ABUTMENT

Location and Direction of Photographs
Shown on Fizure in Appendix B
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l.1 General

a.

NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

COACHLACE POND
SECTION 1
PROJECT INFORMATION

Authority. Public Law 92-367, August 8,

2, authorized the Secretary of the Army,

through the Corps of Englneers, to initlate a
national program of dam inspection throughout
the United States. The New England Divislon
of the Corps of Engineers has been assigned
the responsibility of supervising the inspec-
tion of dams within the New England Region.
Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts.
Authorization and notice to proceed was issued
to Metcalf & Eddy, Inc. under a letter of July
28, 1978, from Ralph T. Garver, Colonel, Corps
of Engineers. Contract No. DACW 33-78-C-0306
has been assigned by the Corps of Engineers for
thils work.

Purposes

(1)

(2)

(3)

Perform technical inspection and evalua-
tion of non-Federal dams to identify con-
ditions which threaten the public safety
and thus permit correction in a timely
manner by non-Federal interests.

Encourage and assist the States to 1ni-
tilate quickly effective dam safety pro-
grams for non-~Federal dams.

Update, verify and complete the National
Inventory of Dams.

COACHLACE POND DAM
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1.2 Description of Project

a.

Location. The dam 1s located in the Town

of Clinton, Worcester County, Massachusetts,
on Counterpane Brook, a tributary of the
Nashua River (see Location Map and Figure D-1,
Drainage Area Map).

Description of Dam and Appurtenances.
Coachlace Pond Dam 1s an earthfill dam with

a granite block wall along part of the up-
stream face (see Figures B-1l and B-2). The
dam is approximately 4U0 feet long and has

a maximum height of 13 feet near the spillway.
The crest of the dam consists of New Harbor
Road which forms a Y-intersection with
Franklin Street near the southeast abutment.
The width of the crest is generally 34 feet
and widens to 185 feet at the southeast abut-
ment. The elevatlon of the crest 1s generally
339.6 to 343.3, but is higher near the abut-
ments where the crest meets a steep hill to
the southeast and a bridge to the northwest.
The upstream face of the dam consists of a
granite block wall about 1.5 feet high at

the top of the slope with a 2:1 (horizontal:
vertical) earth slope at the bottom. The
granite wall ends near the intersection of
New Harbor Road with Franklin Street, and

the remaining upstream face is an earth

slope at 2.7:1. The downstream face 1is an
earth slope at 1.5:1 to 2.0:1.

The splllway 1s located at the northwest
abutment of the dam about 65 feet upstream
of New Harbor Road. The crest is constructed
of asphalt-covered stone masonry with U4 bays
separated by 6-inch vertical I-beams installed
to hold flashboards. The gross length of

the spillway is 24.1 feet, and the avail=-
able clear span between the beams totals

21.7 feet. The crest of the spillway 1is at
El 329.5. Downstream of the crest, the sur-
face of the spillway slopes at 5:1 for a
distance of 5 feet, then is level for a dis-
tance of 1.8 feet, and then drops vertically
about 2 feet to the stream bed.

Above the spillway is a brick service build-
ing supported by a brick arch, whose crown is

COACHLACE POND DAM
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10,2 feet above the crest. The service
building contains a wood frame for holsting
flashboards and an opening in the floor for
access to the flashboards. The approach to
the spilllway 1is a 24~foot wide, 100-foot long
channel with vertical side walls made of
granite blocks or dry-stone masonry faced with
mortar. The walls extend from the service
building 64 feet upstream and range in height
from 10.7 feet at the spillway to 5.5 feet up-
stream. The upstream portion of the channel
has earth slopes. The entrance to the channel
contalns a trash rack, and 25 feet downstrean
are two manholes for a sewer located 1in the
middle of the channel. The channel downstream
of the spillway is 24 feet wide for a distance
of 57 feet. The side walls are vertical, made
of dry-stone masonry faced with mortar, and
about 13 feet high. The floor of the channel
is bedrock which slopes up and into the side
walls. From 57 to 135 feet downstream of the
spillway, an abandoned rallroad spur crosses
the channel dlagonally about 2.5 feet above
the stream bed. A manhole for a sewer 1s also
located in the middle of the channel Just
upstream of the rallroad spur. A steel bridge
on 01d Harbor Road passes over the rallroad
spur about 19 feet above the stream bed (see
profile on Figure B-2). The channel down-
stream of the railroad spur 1is 24 feet wide
and 3 to 8 feet deep. The channel consists of
vertical dry-stone masonry walls with the
floor on bedrock. This channel continues
about 650 feet downstream to a mill on Main
Street.

The outlet works consist of gate house A with
an inlet from the pond, two outlet conduits,
and a second gate house B downstream. The
upstream gate house is a brick bullding
located adjacent to the spillway. The inlet
from the pond 1s 38 feet long and 20 to 22
feet wide with vertical side walls 14 to 16
feet high made of dry stone masonry faced with
mortar. At the pond end of the inlet is a
metal frame with two bays 6.4 feet wide and
12.6 feet high.

At gate house A, there i1s a rectangular open-
ing 16.2 feet high and 2.6 feet wide with an

COACHLACE POND DAM
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invert at E1 323.8. A drawing dated August 9,
1881 shows that two outlet condults originate
inside gate house A and are controlled by
gates. The conduits are shown to be 36 inches
in diameter, but 20=-inch and 24-inch cast-iron
plpes were reportedly installed. The conduits
follow the southeast wall of the channel down-
stream of the splllway for a distance of about
200 feet to gate house B. This bullding is
made of brick with a hole in the northeast
wall for access. There are 5 gate valves 1n-
side, and the Owner states that these control
flow through the conduits and flow into a
24-inch by-pass conduit which discharges into
the channel of Counterpane Brook farther down-
stream. The gate valves have gears at the
top, but are missing an operating mechanism.
The 20 and 2U4-inch outlet conduits continue
downstream to mill bulldings on Main Street
and Union Street in Clinton (see Figure B-5).

An earth dike about 900 feet long and 1.4 feet
high has been constructed Just upstream of the
approach channel to the spillway (see Location
Map). The dike 1s built along the Boston and
Maine Railroad. The dike has a nominal crest
less than 1 foot wide which 1s at E1 333.0 to
334.8 (see Figure B-3). The side slope toward
the pond 1s about U4:1 and toward the tracks
the slope 1s about 9:1,.

An earth dam about 280 feet long and 1l feet
high 1s located along the north end of Mossy
Pond (see Location Map). The crest is 21 feet
wide and varies from E1 3U43.0 to 344.6 (see
Figure B-4)., The upstream slope is 1.8:1 and
the downstream slope 3.3:1. There i1s no
outlet or spillway at the dam,

Size Classification. Coachlace Pond Dam is
classiflied in the "small" category because 1t
has a maximum helght of 13 feet and a maximum
storage capacity of approximately 186 acre-
feet in the immediate area of Coachlace Pond
and approximately 670 acre-feet including
South Meadow and Mossy Ponds.

Hazard Classificatlion. The dam 1s located
about 900 feet from mill buildings and other
commerclal areas of Clinton. Due to the high
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h.

. elevation of the downstream toe of the dam,

1t 1s unlikely that failure of the dam could
occur., With a water surface at E1 333.0,
corresponding to the top of the dike, the
head on the pond 1s low. In the event the
dam or dilke fails, it 1s unlikely that more
than a few lives could be lost or that more
an appreciable amount of damage could occur.
Accordingly, the dam is placed 1in the
"significant" hazard category.

Ownership. The dam 1s owned by Lancaster
Engineering Company Inc., 55 Sterling Street,
Clinton, Massachusetts 01510. Permission to
enter the property and inspect the dam was
granted by Mr, John J. Gannon, Jr. (tele-
phone 617-365-2469).

Operator. Personnel at Lancaster Engineer-
ing Company, Inc. operate the dam.

Purpose of the Dam. The dam was originally
bullt by the Clinton Company to provide water
for the manufacturing of textiles. Since
that time, the dam has been owned and oper-
ated by various companles to store water for
industrial use. Currently, the water is
being used by Injectronlics and NYPRO, com-
panles located downstream in a mill on Union
Street. They use water from the 20-1inch
conduit for cooling machinery and for boller
feed water. Water from the 24-inch outlet
condult is not belng used.

Design and Construction History. The earth
dam was buillt in 1846 with an earth channel
near the southeast abutment leading to the
milll downstream. A report dated 1972 on
flood conditions in Counterpane Brook states
that in March 1876, the flood of record
occurred, resulting in a high water at El
335.1 in Mossy Pond and at El1 332.7 in Coach-
lace Pond. The dam at Mossy Pond failed and
was immediately rebuilt that year. In 1881,
the Bigelow Carpet Company, owner of Coach-
lace Pond Dam, constructed gate house A, the
outlet conduits, and the spillway (see Figure
B=-7). It 1s unknown when gate house B was
built. Inspection records indicate that the

COACHLACE POND DAM




- highway on the crest of the dam had been

buillt by 1924. Flashboards were reportedly
in use by 1938.

By 1964, gate house A had been boarded up and
locked. In March of 1968, a second flood
occurred, causing the pond to overflow the
dike along the railroad tracks. Overflow of
the channel below the spillway also caused
damage to mill yards downstream. In 1968,
the Worcester County Commissioners recom-
mended that the dike be ralsed 2 feet or to
the same elevation as the crest of the dam.

A report prepared by Metcalf & Eddy, Inc. in
1972 recommended that an energency spilllway
be buillt at the location of the dike and
discharging into a proposed 72-inch outlet to
Counterpane Brook. It was also recormended
that improvements be made to upstrean
culverts and downstreanm channels. Most of
these recommendations were not implemented,
although some minor repair of culverts and
channels was performed.

Normal Operating Procedure. Personnel fron
Lancaster Engineering Company, Inc. report-
edly place about 1 foot of flashboards on the
crest of the spillway in early summer and
remove them in the fall. Gate controls for
the conduits are normally not operated. The
gates are kept open, except the one for the
2l-inch bypass which 1s kept closed.

1.3 Pertinent Data

a.

Drainage Area. Coachlace Pond has a drainage
area of approximately 2,880 acres (4.5 square
miles, see Figure D-1). The land 1n the
watershed 1s gently rolling, sparsely devel-
oped farmland. About half of the area 1s
cleared and used largely for orchards. The
remaining area 1s wooded.

The drainage area includes South Meadow and
Mossy Ponds, located to the northwest and
west of Coachlace Pond (see Location Map).
These ponds are separated from Coachlace Pond
by the embankment for the Boston and Mailne
Rallroad tracks which are a .tlive and serve
i{ndustries in Clinton. A double box culvert

COACHLACE POND DAM




constructed of granite blocks connects these
upstreanm ponds to Coachlace Pond.

The culvert openings are 4.5 feet wide by 7
feet high with inverts at El 327.5. The
embankment for South Meadow Street extends
across South Meadow Pond. A 4-foot high by
4 ,5-foot wide box culvert with an invert at
El 326.4 connects the two sections of the
pond.

The submerged remnants of a cofferdam form a
8111 between Mossy Pond and South Meadow Pond
(see Location Map). The cofferdam consists of
two rows of timber sheeting spaced 8 feet
apart. The sheetlng 1s cut off at the bottom
of the pond which is about El 326.5.

Discharge at the Dam Site. Uncontrolled
discharge at the dam 1s over the splllway
which 1s 21.7 feet long and at E1 329.5 and
into the man-made channel of Counterpane
Brook. The first reach of the channel is 57
feet long, 24 feet wide, and consists of a
bedrock floor with vertical slde walls about
13 feet high. At 57 to 135 feet downstream, a
railroad track dlagonally crosses the dis-
charge channel about 2.5 feet above the stream
bed. The water flow downstream in a 24-foot
wide channel with the floor on bedrock and
vertical side walls 3 to 8 feet high. The
overall gradient of the discharge channel 1is
4,3 percent. At about 800 feet downstream of
the spillway, the water enters a series of
covered channels beneath industrial bulldings
and leads to a mlll dam Just north of Water
Street (see Figures B~5 and B-6). From that
point, the water contlnues north in the
natural channel of Counterpane Brook for a
distance of about 0.9 miles to the Nashua
River.

Hydraulic analyses indicate that the spillway
can discharge an estimated 380 cfs when the
pond level 1s at E1 333.0 which 1s the low
area on the crest of the dike. An outflow
test flood of 2,010 cfs will result 1n a water
surface at E1 336.0, which will overtop the
dike by about 3 feet.
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Controlled discharge is through two outlet
conduits, 20 inches and 24 inches in diameter,
which lead to nill builldings downstream (see
Figure B=5). Flow through these conduits 1s
controlled by two sets of gates, one in gate
house A next to the spillway and one 1n gate
house B downstream. There is also a 24-inch
bypass which origilnates in gate house B and
discharges to the channel below the splllway.
All gates are reported to be normally open,
except for the bypass which 1s closed.

Elevation (feet above Mean Sea Level (MSL)).
The benchmark at E1 329.5 which 1s located on
the crest of the spillway was taken from a
report by Metcalf & Eddy, Inc. dated August
21, 1972,

(1) Top dam: 339.6 to 343.3
Top dike: 333.0 to 334.8

(2) Test flood pool: 336.0

(3) Design surcharge (original design):
Unknown

(4) Full flood control pool: Not Applicable
(N/A)

(5) Recreation pool: 329.5
(6) Spillway crest (ungated): 329.5

(7) Upstream portal invert diversion tunnel:
N/A

(8) Stream bed at centerline of dam: 326.4
(bottom of channel below spillway)

(9) Maximum tallwater: 326.9 (stream surface
below spillway)

Reservoir

(1) Length of maximum pool: 2,800 feet
(2) Length of recreation pocl: 2,800 feet

(3) Lenpgth of flood control pool: N/A

COACHLACE POND DAM
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e. Storage (acre-feet)

. (1) Test flood surcharge (Net):
241 at E1 336.0
3-pond area: 871 at E1 336.0

(2) Top of dike: 186
3-pond area: 670

]
(3) Flood control pool: N/A
(4) Recreation pool: 56 (Approximate)
~ 3=-pond area: 201
(5) Spillway crest: 56
3-pond area: 201
f. Reservoir Surface (acres)
e ®(1) Top dike: 37
3-pond area: 134
#(2) Test flood pool: 37
3-pond area: 134
N (3) Flood-control pool: N/A
(4) Recreation pool: 37
3-pond area: 134
(5) Splllway crest: 37
3-pond area: 134
[
g. Dam
(1) Type: Earthfill
(2) Length: LU0 feet
(3) Helght: 13 feet
(4) Top width: Varies 34 to 185 feet (where
. southeast abutment includes New Harbor
9 Road and Franklin Street)
¥Based on the assumption that the surface area will not
significantly increase with changes in pond elevation
L from 329.5 to 333.0
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(5) Side slopes: Upstream - 2,0:1 to 2.7:1
Downstream - 1.5:1 to 2.0:1

(6) Zoning: Unknown
(7) Impervious core: Unknown
(8) Cutoff: Unknown

(9) Grout curtain: Unknown

Spillway
(1) Type: broad crest

(2) Length of weir: 21.7 feet (net)

(3) Crest elevation: 329.5 MSL (assumed
benchmark)

(4) Gates: None

(5) Upstrean channel: 24-foot wide, 100-foot
long approach channel with vertical stone
slde walls, trash rack at upstream end

(6) Downstream channel: 2U4-foot wide chan~
nel with vertical concrete sidewalls with
floor on bedrock.

(7) General: Brick service house over spill-
way with opening in floor and remnants of
hoist for installing and removing flash-
boards. Weir has 4 bays separated by
I-beams to hold flashboards.

Regulating Outlets., There are two outlet
conduits, 20 inches and 24 inches in dlameter,
which lead to mills downstream. Flow through
these outlets 1s controlled by two sets of
gates, one 1n gate house A next to the spilll-
way, and one in gate house B 200 feet down-
stream. The invert of the 1nlet into the
upstream gate house 1s at El1 323.8. There is
also a 24-1inch bypass conduit which originates
in gate house B and discharges to the

channel below the spillway. Thls bypass has
been used Iin the past to draw down the pond
level during perilods of heavy runoff. The
invert at the downstream end of the bypass 1is
at E1 307.5

COACHLACE POND DAM
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SECTION 2
ENGINEERING DATA .

General. There 1s a drawing dated August 9, 1881

by Phlnehas Ball that shows proposed construction

of the splllway and outlet works at Coachlace Pond

Dam (see Figure B-~7). The existing conduits are P
not the same size as shown, and the drawing
differs in other ways from the actual construc-
tion. There are no other plans, specifications,
or computations availlable from the Owner, State,
or County offices relative to the design and con-
struction of this dam. Y

A report dated August 21, 1972 was prepared by
Metcalf & Eddy, Inc. entltled "Improving Flood
Conditions in Counterpane Brook 1n the Town of
Clinton". The report describes the channels and
culverts along Counterpane Brook and the occur- °
rence of past floods. Some data is cited in this '
report, and a plan and profile is included in

Appendix B (see Figures B=-5 and B-6).

The only other data available for this evaluatilon _
were visual observations made during inspection, a ‘®
review of previous inspection reports, and conver- -
sations with the Owner and with personnel from
companies located along the outlet condults down-
stream of the dam.

We acknowledge the asslistance and cooperation of )
personnel of the Massachusetts Department of

Public Works, Messrs., Wlllils Regan and Raymond

Rochford, and of the Massachusetts Department of

Environmental Quality Engineering, Dlvision of

Waterways, Messrs. John J. Hannon and Joseph

Tagallo. )

Also, we acknowledge the cooperatlon and assis-
tance of the Worcester County Engineer's Office:
Messrs. John 0'Toole and Joseph Brazauskas.

In addition, we thank Mr. John J. Gannon, Jr., who R )
allowed us to inspect the dam and provided informa-

tion on its operation. Messrs. Carol Struntz of

Injectronics and Peter Easley of NYPRO also pro-

vided information on the downstream use of the

outlet conduilts.

-9
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2.3

2.4

Construction Record. The only construction record

is the 1881 drawing on proposed construction of
the spillway and outlet works. There are no as-
built drawings for the dam.

Operating Records. No operating records are
avallable, and there is no dally record kept of
the pool elevation or rainfall at the dam site.

Evaluation

a. Avallabllity. There 1s limited engineering
data avallable due to the age of the dam,

b. Adequacy. The lack of in-depth englneering
data did not allow for a definitive review.
Therefore the adequacy of this dam could not
be assessed from the standpoint of reviewing
design and construction data, but 1s based
primarily on visual inspection, past perfor-
mance history and engineering Judgment.

c. Validity. Comparison of the 1881 drawing with

information determined during the Phase I
inspection indicates that some measurements
shown vary from those actually constructed.
Also, detalls of the interior of the gate

house could not be verified during the inspec-~

tion. The 1881 drawing i1s therefore regarded
as generalized and may not be valid in detail.

COACHLACE POND DAM
12

i




3.1

SECTION 3
VISUAL INSPECTION

Findings

2.

General, The Phase I inspection of the dam at
Coachlace Pond was performed on September 7,
1978. A copy of the inspection checklist is
given 1n Appendix A. Previous Inspections by
others have been made since 1924. A partial
listing of these inspections 1is 1included 1n
Appendix B. An inspection was made on
November 13, 1973 by the Massachusetts Depart-
ment of Public Works. A copy of thelr report
is given in Appendix B.

Dam. Coachlace Pond dam is an earthfill dam
with two merging roads on the crest and a
stone wall along part of the top of the up-
stream slope. The earth embankment is gener-
ally in falr condition. The crest of the dam
1s mostly covered with asphalt pavement which
1s in good condition. Along the upstream edge
of the crest, there is a wall 1.5 feet high
made of cut granite blocks and extends from
near the gate house to near the intersection
of 01d Harbor Road and Franklin Street. The
wall does not appear to be a structural
element of the dam, and may have been bullt to
support the pipe ralling which i1s on top. The
wall is tilted in the upstream direction, and
the pipe railing is collapsing in places. The
earth slope along the bottom of the wall down
to the water surface 1s covered with loose
riprap. This slope 1s thickly overgrown with
brush and trees 6 to 12 inches in diameter.
From the southeast end of the stone wall to
the southeast abutment, the upstrean face of
the dam 1s a sandy slope which is not covered
or riprapped. Wave actlon from the pond and
surface runoff from New Harbor Road have
eroded thils portion of the upstream face of
the dam. Locallzed eroslon from surface run-
off has also occurred on the upstream slope at
a low spot near the midpolnt of the dam and at
the approach channel to the gate house. The
downstream face of the dam 1is in goocd condi-
tion. No seepage was observed and the slope

COACHLACE POND DAM
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1s falrly clear of trees and brush., There 1is
a chain link fence along the toe, however,
which collects soll, leaves, and other debrils
and obscures inspection of the lower portion
of the slope.

Appurtenant Structures. The approach channel
to the splllway 1s 100 feet long and has ver-
tical, mortar-faced, stone masonry side walls,
The mortar faclng 1ls severely cracked and
eroded, exposing the underlylng stonework.
Brush and several trees are growlng in the
floor of the channel. A trash rack across the
upstrean end of the channel 1s not securely
supported and 1s starting to collapse. Some
wood and trash is scattered on the floor of
the channel, and two manholes form obstructions
near the upstream end. The spillway 1is an
asphalt-covered stone masonry welr wilth three
vertical I-beams to support flashboards and a
brick arch overhead. The arch supports a
brick service bullding and concrete deck over
the spilllway. Seepage was observed flowing
from stonework on the downstream face of the
weilr and from the sidewalls downstream of the
welr. Some seepage also appears to be flowlng
from other areas in the stonework on the down-
stream face of the weir. Thls leakage was
noted previously in an inspection report dated
September 22, 1964. Some erosion of the
rubble foundation of the side walls next to
the weir has also occurred. The asphalt
covering on the crest of the spillway has
pulled away from the side walls. Scattered
wood debris Is also on the crest of the spilll-
way. The service buillding overhead has been
severely vandalized and large portions of the
walls are missing. The concrete deck 1s also
eroded and crumbling in places. The channel
below the splllway consists of a reach about
60 feet long with vertical side walls, then a
diagonal openlng where a rallroad spur crosses
the channel. Below that there 1s an open
channel with vertical side walls. In the
first reach, the mortar faclng of the silde
walls is severely cracked and eroded. The cap-
stones of the walls are loose and a few have
fallen inte the channel. There 1s brush
growlng 1n the floor of the channel, and wood
and trash are also scattered over the floor,

COACHLACE POND DAM
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A sewer manhole 1s located in the middle of
the channel about 75 feet downstream of the
splliway. Where the railroad spur crosses the
channel, there are no side walls to the
downstream channel. At this point. water
flows through a narrow openlng between con-
crete support walls beneath the railroad spur.
Two 20-inch diameter cast-iron drain plpes are
also located beneath the track, but these are
clogged with debris at the upstream end. The
railroad track appears to be in falr condi-
tion, but is not used and is an obstruction to
flow. The channel below the railroad has a
thick growth of trees and brush along the tops
of the side walls, and some brush growing 1in
the floor. Wood and other debris is also
scattered on the floor.

The outlet works at the dam include an up-
stream and a downstream gate house and two
outlet conduits. The upstream gate house 1s a
brick building with an approach channel from
the pond. The brick work on the gate house 1s
in good condition, but the roof 1s starting to
collapse. Access to the gate house has been
blocked, therefore, an 1nspection of the gates
and outlet condults could not be made. The
mortar facing on the side walls of the
approach channel is severely cracked and
eroded. The downstream gate house 1s a small
brick building contalning 5 gate valves. The
only access to the bullding 1s through a hole
in the wall. There is 1 to 2 feet of standing
water in the bottom of the buillding, and the
wood floor has completely collapsed. The gate
stems, however, are above water, but do not
have any operating mechanism attached.

The dike along the rallroad tracks is 1in good
condition. The crest and slopes are somewhat
irregular. There is a footpath along the
narrow crest and grass and brush on the
slopes. Riprap has been placed on the slope
facing the pond. No seepage or slgnificant
erosion was observed.

The dam at Mossy Pond 1s in fair condltion. A
footpath and chain 1link fence are on the
crest, and the lower portion of the upstream

COACHLACE POND DAM
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face 1s covered with riprap. Several foot-
paths on the upstream face have formed gullles
of eroslon. Near the northwest abutment, one
of the gullies extends to the edge of the
crest and has undercut a section of the chain
l1ink fence. A dense growth of brush and trees
3 to 18 inches in diameter 1s growing on the
upstream slope, and a few trees are on the
downstream slope. No seepage was observed,

Reservoir Area. The area around Coachlace
Pond is practically undeveloped. The embank-
ment of the Boston and Malne Railroad occupiles
the entire northwest shoreline of the pond.
However, future development could occur along
the southeast shore. The area 1s generally
cleared land with moderate slopes of about 10
percent.

Downstream Channel. Discharge from the dam
flows downstream in a recessed open channel 24
feet wide with vertical side walls 3 to 8 feet
high. The channel has a downstream gradient
of 4.3 percent. At about 800 feet downstream
of the dam, flow enters a series of covered
channels which lead to a mill dam near Water
Street. From that point, flow continues north
in the natural channel of Counterpane Brook
for about a mile and jJoins the Nashua River.

Evaluation. The above findings indlcate that the
dam has several signs of distress which require
attention. It 1s evident that the dam 1s not
adequately maintained and that deterioration will
continue unless action is taken. Recommended
measures to improve these conditlons are included
in Section 7.

COACHLACE POND DAM
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SECTION 4

OPERATING PROCEDURES

Procedures. The normal operating procedure 1s to
place about 1 foot of flashboards on the crest of
the spillway in early summer and remove them each
fall. This is usually done to maintain a water
supply to the downstream mill, nowever, it was not
necessary this year. The gates at the upstream
end of the outlet conduits are not operated, and
access to the gate house 1s blocked off. The
valves in the downstream gate house are kept open
to allow flow through the outlet conduits. The
valve which controls the 24-inch by-pass is kept
closed, but 1is reportedly opened periodically when
heavy run-off occurs. The last time that valve
was opened was 5 or 6 years ago.

There are several shut-off valves in the mill on
Union Street to control flow from the 20-inch
condult. However, these gates are kept open and
have not been operated for many years., In the
mill on Main Street, water from the 24-inch
conduit has not been used for at least 40 years,
The locatin of the control valve is unknown or
whether 1t 1s still operable.

Maintenance of Dam. There is no regular pro-
gram of maintenance at this dam. A chain 1link
fence for securlty was recently installed along
the inlet to gate house A. However, the service
house over the spillway 1s severely vanadalized
and the roof on gate house A 1s starting to
collapse. The concrete facing on the walls of
the spilllway channel 1is severely eroded and the
capstones are falling off. Trees and brush are
growlng in the channel of the spillway and on
the upstream face and downstream toe of the dam.
Localized erosion has also taken place on the
upstream face of the dam,

Maintenance of Operating Facilities. Gate house A
Is inaccessible, and the condition of the gates is
unknown. Gate house B 1s accessible through a
hole 1n the brick wall on the north side of the
building. The wooden floor of the house has com-
pletely collapsed, and there are about 2 feet of
water in the bottom of the structure. The gate

COACHLACE POND DAM
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4,5

valves have gears which are above water, but are -
missing a mechanism to operate them, The gates
have not been operated for at least 5 years.

The shut-off valves in the mills downstream have
not been used 1n many years. The valves are very
0ld, and their condition is unknown. -

Condition of Any Warning Systems in Effect. There
are no warning systems in effect at this dam.

Evaluation. The operational and maintenance

systems at this dam are inadequate, and there 1s ’ °
no warning system in effect. This 1s an unsatis-

factory situation considering that the dam 1s 1in

the "significant" hazard category. A program of

operation and maintenance for this dam should be

implemented as recommended in Section 7.
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

ae.

Design Data. The Probable Maximum Flood (PMF)
rate was determined to be 1,450 cfs per square
mile. This calculation 1s based on the aver-
age drainage area slope of 2.5 percent, the
pond-plus-swamp area to dralnage area ratio of
7.7 percent, and the U.S. Army Corps of Engi-
neers' gulde curves for M_ximum Probable Flood
Peak Flow Rates (dated December 1977). Apply-
ing one-half the PMF to the 4.5 square miles
of drailnage area results in a calculated peak
flood flow of 3,270 cfs as the inflow test
flood. By adjusting the inflow test flood for
surcharge storage, the maximum discharge rate
was established as 2,010 cfs (446 cfs per
square mile), with a water surface at E1 336.0

Flow over the crest of the dike along the rail-
road 1is predicted to be 1,030 c¢fs. Flow
through the spillway (assuming flashboards

have been removed) would be 980 cfs. The
maximum head on the dike would be 3.0 feet

with a discharge of 1.1 c¢fs per foot of width.
Depth at critical flow would be at 1.8 feet
with a velocity of 7.4 feet per second.

Hydraulic analyses indicate that the existing
spillway can discharge flows of 380 cfs at
water surface El1 333.0 which 1s the low area
on the crest of the dike.

A 1972 report on flood conditons in Counter-
pane Brook indicates that two pipelines can be
operated at the Coachlace Pond outlet works.

A 20-inch line serves the former Bigelow Carpet
Company. A 28-inch line serves another mill,
The 24-inch line contains a reportedly oper-
atle bypass to Counterpane Brook. The bypass
has, at pond El1 329.5, a nominal capacity of
43 ¢fs (9.5 e¢sm) according to the report.
Operatlon of the outlet would allow a 1 foot
drawdown of Coachlace Pond in 10,4 hours. The
whole group of ponds would lower a foot 1in
about 37 hours.

COACHLACE POND DAM
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Experience Data. Hydraulic records are avail-
able from a report on flood conditions in
Counterpane Brook dated August 21, 1972. The
flood of record occurred in March 1876, causing
failure of the dam on Mossy Pond. The second
highest flood occurred in March 1968, causing
overtopping of the dike at Coachlace Pond Dam,
Pond elevations for these events are given below:

March 1876 March 1968

South Meadow Pond

(west) 334.93 333.95
Mossy Pond 335.13 -
Coachlace Pond 332.68 333.10

Damages incurred during the 1968 event were
due primarily to backing up and overflowing of
channels downstream of the dam. The report
does not mention the loss of any lives.

Visual Observations

Discharge from Coachlace Pond 1s over an un-
gated, broad crest splllway and into Counter-
pane Brook. The approach channel to the spill-
way is about 100 feet long and 24 feet wide.
The floor 1s nearly flat and made of soll; the
walls are vertical and made of dry stone faced
with mortar. A trash rack is located across
the upstream end of the approach channel.

There are obstructions in the channel, in-
cluding trees, brush, debris, and two manholes
protruding from the floor. The crest of the
spillway contalns three I-beams forming four
bays for flashboards. The crest of the spill-
way 1s at E1 329.5 and has a clear length of
21,7 feet. The downstream channel 1s in three
sections., The upper section is about 60 feet
long wilth vertical side walls about 13 feet
high and a floor on bedrock. A railraod spur
crosses the channel at 70 feet downstream,
forming a break in the side walls which would
permit overflowing during flood periods. A
manhole is located in the floor of the channel
just upstream of the railroad spur. The last
section of the channel is 24 feet wide with
vertical, dry stone side walls 3 to 8 feet high.
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The outlet works at the dam consist of gate
house A near the spillway and gate house B
along the discharge channel below the raill-
road spur. Two outlet conduits, 20 and 24
inches in diameter lead from gate house A to
gate house B, then turn and lead to mills down-
stream. A bypass from the 24-inch conduit
leads from gate house B into the discharge
channel of the spillway.

Overtopping Potential. The outflow test flood
of 2,010 cf's will overtop the dike by a maxi-
mum of 3.0 feet, but will not overtop the dam.
In the event of overtopping, complete fallure
of the dike could occur, but would not produce
a significant increase in the level of flood
water already discharging along the raillroad
tracks. The flow would be carried along the
railroad embankment toward downtown Clinton.
Failure of the main dam during a test flood 1s
unlikely due to lack of overtopping and

especially due to high ground levels at the
downstream toe,
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabillty

a.

Ce

Visual Observations. The evaluation of the
structural stability of Coachlace Pond Dam is
based on the visual inspection conducted on
September 7, 1978. As discussed in Section 3,
Visual Inspection, the embankment is in fair
condition. Erosion has occurred in several
areas along the upstream face of the dam,
especlally near the southeast abutment where
riprap is missing. A dense growth of trees
and brush has also occurred along most of the
upstream slope. Soil, leaves, and other
debris has accumulated at the downstream toe
of the dam where there is a chailn link fence.

Design and Construction Data. Discusslons
with the Owner, County and State personnel
Indicate that there are no plans, speciflca-
tions or computatlons relative to the design
or construction of the embankment. Further-
more, informatlion on the type, shear strength,
and permeability of the soil and/or rock
materials of the dam embankment apparently
does not exist.

Operating Records. There is no evidence that
instrumentation of any type was ever 1installed
at Coachlace Pond Dam. The performance of
this dam under prilor loading can only be
inferred from previous records and physical
evidence at the site,

Post~Construction Changes. The original dam
at Coachlace Pond was constructed in 1846,
The only apparent post-construction changes
were construction of the spillway and outlet
structures in 1881 and the addition of New
Harbor Road and Franklin Street on the crest
of the dam some time between 1881 and 1924,

Selsmic Stability. The dam 1s located in
Seismic Zone No, 2 and 1n accordance with
Phase I "Recommended Guidelines" does not
warrant seismic analyses.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

Dam Assessment

ae.

Condition. Built in 1846, Coachlace Pond Dam
was nelither designed nor constructed according
to current approved state-of-the-art proce-
dures, Based upon the visual inspection of
the site, a review of limited engineering
data, and the lack of operating or maintenance
information, there are deficiencies which must
be corrected to assure the continued perform-
ance of this dam.

The overall conditlon of the dam 1s consildered
to be fair, although the splllway and outlet
structures are in poor conditlon. The brick
in the service house over the splllway has
been severely damaged. The bullding could be
a serious hazard if it collapses and blocks
the spillway channel, The railroad spur
across the downstream channel is an obstruc-
tion to flow and produces gaps In the side
walls of the downstream channel. Water 1s
seepling from the stone foundation of the spill-
way along the downstream face and at both slde
walls., The mortar facing of the slde walls is
severely eroded, and the capstones are falling
into the channel, Several obstructlons are
located in the floor of the spilllway channel,
including three manholes and a growth of trees
and brush, The trash rack upstream of the
splllway 1s not securely mounted and could
also become an obstruction if washed
downstream,

The condition of the outlet structures,
although generally unknown, 1s considered
poor. Gate house A has been blocked off at
least since 1964, The condition of the gates
and upstream openings of the outlet conduits
is unknown. The mortar facing on the side
walls of the approaclh channel 1s severely
cracked and eroded. The condition of the
outlet condults is unknown.
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Gate house B downstream of the dam is only
accessible through a hole in the wall. The
condition of the gates 1s unknown, except that
1 to 2 feet of water is in the bottom of the
building. The wooden floor of the buillding i1s
completely collapsed, and there 1s no oper-
ating mechanism on the gate stems,

The earth embankment of the dam 1s in fair
condition. Eroslion has occurred on the up-
stream slope, especlally along the unprotected
portion southeast of the stone wall, and
locally near the midpoint of the dam and at
the approach channel to the gate house. A
very dense growth of trees and brush has also
occurred on the upstream face below the stone
wall. Soil, leaves, and trash have accumu-
lated along a chaln link fence at the down-
stream toe of the embankment,

The dike along the railroad tracks is a minor
structure which 1s in good condition. No
seepage or significant erosion was observed.

Hydraulic analyses indlcate that the splllway
can discharge an estimated 380 cfs when the
pond level 1is at E1 333.0 which 1s the low
roint on the crest of the dike. An outflow
test flood of 2,010 cfs will overtop the dike
by a maximum of 3.0 feet, but will not overtop
the maln dam. The splllway can only discharge
19 percent of the test flood before over-
topping the dike.

Adequacy of Information. The lack of in-
depth engineering data did not allow for a
definitive review. Therefore the adequacy of
this dam could not be assessed from the stand-
point of reviewing design and construction
data, but is based primarily on visual inspec-
tion, past performance history and engilneering
Judgment.

Urgency. The recommendations and remedial
measures outlined below should be 1mplemented
by the Owner within two years after recelipt of
this Phase I Inspection Report.

Need for Addltilonal Investigation. Addi-
tional investigatlons to further assess the
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7.3

adequacy of the dam and appurtenant struc-
tures are outlined below in Section 7.2,
Recommendations.

Recommendations. In view of the concerns on the
continued performance of this dam, it 1s recom-
mended that the Owner employ a qualified consul-
tant to:

a. conduct a more detalled hydrologic and
hydraullc analysis and review existing
hydraulic data in the 1972 report to evaluate
the following: raising the dike along the
railroad, adding an emergency spillway, and/or
removing the rallroad spur and extending the
side walls of the downstream channel

b. 1nvestigate 1n detall the condition of all
outlet works structures, provide recommenda-
tionson repair of gates and other facilitles,
and design an adequate regulating outlet for
the dam

The recommendations on repairs and maintenance
procedures are stated below under Section 7.3,
Remedial Measures.,

Remedial Measures

a. Operating and Maintenance Procedures. The dam
and appurtenant structures are not adequately
maintained., It 1s recommended that the Owner
accomplish the following:

(1) remove the deteriorating service build-
ing over the spillway, Including the
walkway

(2) remove the I-beams from the crest of the
spillway

(3) grout stonework beneath the crest of the
spillway and at the slide walls where
leakage 1s occurring and resurface with
mortar; also repair the asphalt surface
on the crest of spillway

(4) resurface the side walls of the spillway
channel and approach channel to gate
house A

COACHLACE POND DAM
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(5)

(6)

(7

(8)

(9)

(10)

(11)

repair the trash rack upstream of the
spillway

backfill eroded areas on the upstream
face of the dam and protect those areas
with riprap

clear trees and brush from the floor of
spillway channel and from the upstream
face of dam

annually clean debrils from along the
chain 1link fence at the downstream toe of
the dam

institute a definite plan for surveill-
ance and warning system during periods of
unusually heavy rains and/or runoff

implement a systematic program of main-
tenance inspections. As a minimum, the
inspection program should consist of a
monthly inspection of the dam and appur-
tenances, supplemented by additional
inspectlons during and after severe
storms. All repalrs and maintenance
should be undertaken in accordance with
all applicable State regulations.

technical inspections of this dam should
be conducted on an annual basis

Alternatives. An alternative to the recom-

mendations 1n Sectlion 7.2 and the maintenance
procedures itemized below would be draining the
pond and breaching or removing the dam.

COACHLACE POND DAM
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prosect  (oachlace Food Dam

PARTY:

1

2.

3
4

5

1
2

4

3.

(Vo I o o e T © AN )

PERIODIC INSPECTION

PARTY ORGANIZATION

DATE Sero/ 7, 1978
TIME 800 AM- 5.00 PM
WEATHER Sun warm

*
W.S. ELEV. 329.50U.5.3269 ;. <.

A based on assomed benchmark
E/ 329.5 on crest of sp)//u/a)c

6. Frank SwioKla

. Richard Sherman

Lyle Branagan
7 >4

. Carol Sweet

. Warren Dies/
. Dave Cole 10.

PROJECT FEATURE INSPECTED BY REMARKS

_dam embaenknent + dike Sherman l Sweet

. _\)fgj//wa,v anMMa

O oo =

10.

ouflet works A,
_MM/ Dam Sherman ,/ Sewee t
Abbreviatiens ' 1S = ups Jream
DS : ownstream
pageA—_[of‘_é_

P\




PERIODIC INSPECTION CHECK LIST e o
proJecT_(oach/lace ond Dam DATE_ Jept. 7, 1978
PRCCECT FEATURE g embankment NAME_ Ruchard Sheroman ;
TI3TIPLINE geaiecbm'aa( NAME_ Caro)  Sieet o o T
AREA EVALUATED CONDITIONS B
A g “
P X B S Sl IR [ ® .
cen Hlevation varies ﬁvm 339.¢ fc 343.3
=% .7l EZlevation 329. 5 ‘
s ..~ mroundment to Date 333./1- March 1966 pm)c/e/em//m o °
W73 ce Jracks 10Ne V/'Sl‘b/e
1vement Jondition ﬂsp/u/floaye’mmf on crest - mnor
crackin —
“:cement or Settlement of Crest | original Crest raised for roadwiays- - '
no” apparent movernent or scHlément ) °
“aceral Movement Stone watl on US elge of crest #i/fed -
* rornbalyl; due fo loads bom ccad
Vertlcal Allgnment Curved, abutmensts /u’qher
Horizontal Alignment Curved, Convex ups/ream 5 e
MW abutment (5 carth + concrele retamng :
andiiion gt”Abutment and at walt“Between apilinay 1 roclroad~ S& Y
oncrete Structures budmment fres b natvral hitlside
Indications of Movement of tilhing of slone wall on US slepe
Structural Items on Slopes ‘@ °
footpaths near qate house A spillway, + -
Trespassing on Slopes P g f 4
P & ' dewnstream channel beach neﬂrJ od dam
Sloughing or Erosion of Slopes |Wavé emsion of SE end, US face of dam
or Abutments ¥ runch ecoson near midpont, us face of den;
N b ) .
Rock S Protection - house A °
F;iluigze rotection Riprap r rap below store wal! + from (Ipp‘rcmz / -®
1 (4 ,nc
Lnusual Movement or Cracking at fo 5p,//wc.l —norp /‘af af S€ end of dawn
or near Toes Noe V/.‘ub/e—c/m:/) link /[en(e ad '/oe,
cnusual Embankment or Downstream ‘ :5/ N I
Seepage Norg visible
Piping or Boils None V/5I.b/8
Foundation Drailnage Features hone Known
® o
Toe Drains Nol  Krioun )
nistrumentation System Naorx. v/'s,b/e
XJhick growth oF Frees # bruch on us Slepe of dam page A-Zdcf_b
o ® o o ® o ® ® ® ® [ ® ® o ® L ]
shassiniibessannts miasaubeasdh kb |
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PERIODIC INSPECTION CHECK LISY

pROJECT (pachlace Fond Dam

PROJECT FEATURE_ gg;-dh) _JiKke

DISCIPLINE f;dl ’déﬁbﬂlﬂdf

DATE St 2, 1978
7
NAME_ Aietard Sherman

naMeE Coare) Sweet

AREA EVALUATED

CONDITION

OIKE EMBANKMENT

Crest Elevation

1.5 foot /!17/7 A ke d/onc/ £& Facks

varies )gam 3330 10 334.8

Current Pool Elevation

327.5

Maximum Impoundment to Date

333.1- March 1966 pond clevaticn

Surface Cracks

nere visible

Pavement Condition

not agplica ble

Mnovement or Settlement of Crest

none apparent- crest 1rregalar

Lateral Movement

nore apparent

Vertical Alignment

fairly flat

Horizontal Alignment

J/miq/ﬂ“

Condition at Abutment and at
Concrete Jtructures

900(/- abutments 4re intfo

Indications of Movement of
Structural Items on Slopes

natural Qrous 2L

nel applicable

Trespassing on Slopes

none. a,opa/mf

Sloughing or Erosion of Slopes
or Abutments

nof 5/9,7//1'(':1'# -seme brush jrewﬁ;

Rock Slope Protection - Riprap
Failures

/oose rprap on 45 face

Unusual Movement or Cracking at
or near Toes

norx visible

Unusual Embankment or Downstream
Seepage

nerne visible

Piping or Boils

nene yiseble

oundation Drainage Features

L kncen

Toe ourains

1K e wn)

notrumentatlon System

nene visible

vare 3 c 6




PERIODIC INSPECTION CHECK LIST @ o
prOJECT _(pachlace Bond Dam DATE__ Sept. 7, 1978
' PROJECT FEATURE_dam af Mossy fud ~— NaME__Richard Sherman
B DISCIPLINE Geotechnical NAME_ Carol Sweel »« e
AREA EVALUATED CONDITION o
- 9%&% EMBANKMENT - MOSSY fonD DAM|-ho S,oi//way or oullet struetores '..f ._.
Crest Elevation varies frem 3430 fo 344.6
Current Pool Elevation 3295
- Maximum Impoundment to Date 335,1- March 1876 pam/ elevaltion ‘o °
Surface Cracks none V/'s,b/e
Pavement Condition not QP[,/,baé/e
: Movement or Settlement of Crest nore vis:ble o o |
Lateral Movement nor¥ V/:ﬁi'b/e
Vertical Alignment re/aff've/y flaf
N Horizontal Alignment ra/a//ve/y .S/r(,,.'g/}f- TMT._..
Condition at Abutment and at abutments he mto natvrat
Concrete Structures hollsides - g‘aa{/ Condi tion
Iggiﬁggiggi %geﬂgvggeggogé‘s l’)()/ d,o,o//azb/e “
. Trespassing on Sliopes foa/paﬂb on us 105 SEP(,S o °
Sloughing or Erosion of Slopes O’Oa’;of”(qu/g% ec':lof,’tl),m/ZS(Pga'ﬂ;r:‘iff;‘f{zla‘
or Abutments ¥ "’undiamder t brﬁsh/:m US: DS slopes
—- Rg‘g};liigge Protection - Rlprap /‘f,o;a/) on lower % of US slope o o
Unusual Movement or Cracking at Nene Vesible
or near Toes
J Unusual Embankment or Downstream| ., ... .,/5,b/ ) Y
Seepage
Piping or Boils nene vis ble
F¥oundation Dralnage Features vr Knoeor
Toe Drailns prlKneeon -9 A
Instrumentation System neve visibr
AR T S Nl pazed:dor b




PERIODIC INSPECTION CHECK LIST

prOJECT  Coachlace Fond Dam DATE_ Sept. 7, 1978
ep y
PROJECT FEATURE__ gafe house A NAME Ao/e B,a;mjz;(m
v — 7
DISCIPLINE _ geptech, 1ieal NAME Aichard  Sherman
geo
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND XX
INTAKE STRUCTURE

38 '/01»7, 20-22" wnde ¢harine/
a. Approach Channel with wrll'(a/ side walls

mortar /a(/nzlon side cwalls scvercly

Slope Conditions Oracked # crdded

Bottom Conditions not wisible - J/ﬂl)z[z})y wa/v'r‘f'/’a’ﬂ/?
Rock Slides or Falls not applicable

metal frame with 2 bays at 5 cred -
Log Boom screen i [/ b@rlL
Debris minor

Condition of Concrete Lining |merfu /8‘16‘"117 on walls cracked v ercdecd

Drains or Weep Holes none visible
¥ ale house 1of accessible - ?:cmry
b. Intake Structure m channel 2.6'wide x /6. * high

gpening 10 granife block foundation
Condition of Concrete i1 2 7 - st1dr

4 .
7 esent 20 /e—jcrga
Stop Logs and Slots ‘51{,001)5;‘{;1;’7 , 10 92 er)

7 J

*us end of outlel condwids t gate cepitrols nside bu}&lmy #
nol access,ble for inspection

x*gafg /70(/3( 6 (/Ow,;afredm 0# A’ﬂ/)’)-— /)0/6’ /;7 QU// 6f ﬂ('('f'fjl
/'—Q’J‘fanz//}zy water n boblorm - wooden floor Collaps ol

57(1/&‘5 present - gears at fop above water -no gpera //)k/

meclanisms
$ @ / Sketeh of Gatrs in
= 9 Gate House B
Aisenirog -
channel - )
pazed So7 6

o @
- -
[ L
- -
@ [ J
!
]
B
-
° o
VI
i
]
q
o [ ] )
P
4
- e e e o]
o ® J
1
o L 1
!
'\
L L
- L
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PERIODIC INSPECTION CHECK LIST

o PROJECT Umcb@“{, Ford Dam DATE &_”Qf 7, 1978 ¢
PROJECT FEATURE cigg'zmﬂ y NAME  Aichard Sherman

DISCIPLINE Jaeafec/m/'ca/ NAME ,(7q/e 6@/7&(1/7
| i‘ o
AREA EVALUATED CONDITION
OUTLET WORKS - SPILLWAY WEIR, , , '
. APPROACH AND DISCHARGE CHANNELS 100" lorg, 24’ wide approach channel~ -
verdical side walls of dry stone masenry
a. Approach Channel trash rack across 5 ond of channel
QOr - Severe craikeny Ferosion of walls
General Condition . sh rack £7//m:,a over- debuis i chiavne!
- Loose Rock Overhanging loose capstones on fop of side un /s °
Channel
Trees Overhanging Channel _y24 frees + brush over hanging channel/
4 m&;hn/e:'d/ 70" U5 of splluay —12-15 “Irees
. Floor of Approach Channel w flpor + brush f/mcumij-.sca//(/a/ debiris )
. b. Weir and Training Walls * [werr has 4 bays Sepa:a/a/ by 3 I:-be'ams ®
A o (4
General 00223&%{1 So‘.fr“;l . Falf‘—pu//mc/ aumny from sides
eonm (4
l' Rust or Stailning not app//(aé/e -
reswon of mor far /m'my af base of ®
-~ €rtS1¢
Spalling both_side walls at DS edge of aeir
Any Visible Reinforcing nof a/p/:‘(ab/e
seepage from DS face of wewr esp.at
- Any Seepage or Efflorescence bodh sides + hom both side walls .
Drain Holes immeddately D5 of weir j
n hone veisible 7
24’ wide charnel wivertical side walls
c. Discharge Channel hodecck sn Lloor ¢ S.des .
or- wwlls eroded, Capstores falling injo
General Condition hannel - debrs + bru/s)h s /oarj °
ngzan({Ck Overhanglng Joose capstores on side coalls
Trees Overhanging Channel none
' , brish r small frees qrowing -
Floor of Channel debz/;» [h/dLh 4 wm[/)ST - [ ) ° :
; manhole in floor t 75' DS o7 sp.flway
C , .
sther Sbstructions RL spur rosscs 260°'DS al.sml/u»q; )

* bruck service bulding over dnsdw'arye ppes (3), 2at 20"+ Jats2” 4
%m.ﬁu.’ay— walls vandalzed, bencath " LL spor {

orcrete floor spalled, grating e o
over access slofs missitxy sectiens,
hcrs/mj appara fus gene’= Cend fren

9(/)(’/4//)/ V("ry /‘)0(-/‘

tare Al fo
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APPENDIX B

Figure B-1, Plan of dam
Figure B-2, Sections of Dam
Figure B-3, Plan of Dike and Section

Figure B-4, Mossy Pond Dam

Page
B-1
B-2
B-3
B-4

Figure B-5, Drailnage Area of Counterpane
Brook, from report by Metcalf & Eddy, Inc.

dated August 1972

Figure B-6, Profile Along Counterpane Brook,

from report by Metcalf & Eddy, Inc.
August 1972

Figure B-7, Plan of Proposed Outlet
Works, dated August 9, 1881

Previous Inspections (Partial Listin

Inspection Report by Massachusetts
Department of Publilic¢ Works, November

dated

B=-7
g) B-8

1973 B-10
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f. Rege of Deeds __ Pers., Confact o ) Ti o ii'NJ

i

de TLOL 201 "
Name S5t. & No, State Tel. Noe ;
- 2. 9
Name Ste & ilo, City/Town State Tel, Noe
'30 ) - o s
Name St. & No, City/Town State Tels Nos
.3, Caretaker (u any) e.g. superintendent, plant manager, appolnted ]
v ' by absentee ownex, appointed by multi ownerse.
Name: sto & Noes
City/Towns State: Tel, Moot
4, No. of Pictures taken
r 5. Degree of Hazards (3£ dam should fail completel#)"'
ls Minox . 2, Moderate
3. Severe ([ 4. Disastrous
- * This rating may’ change as lard use changes (future development)
6+ Outlet Control: Automatic -Manual
Operative | yess o - ~i§o.'
Commentsa*z of éyﬂ [Zﬂs/[o&ﬂo ﬂéﬁez”fﬁ//e:‘ aRe
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7+ Upstream Face of Dams Conditions
1. Good ‘/ 2, Miner Repairs
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‘ 8, Downstream Face of Dams ‘ o e o ‘OW*—;—M‘

Conditions 1, Good v ___ 2. Minor Repairs

3, Major Répairs ____ 4, Urgent Repairs

- t " Commentss

'9._.Emergency Spillways A/olJe_.

- Conditions 1. Good 2 Minor Repairs

3. Major Repairs 4. Urgent Repairs

Commentss

. kS
' ’ 4
i 10, Vater Level at time of inspectiont /2- ft. sbove_ 27 below
top of dam ‘ principal spillway,
other '

11, Summary of Deficlencies Noted:s }
Growth (Trees and Brush) on Embankment Mone

" Animal Burrows and Vashouts Ao e AJ&'/"«/

Damage to slopes or top of dam Mode
= : Cracked or Damaged Muonry /Je¢ #/L)
Evidence of Seepage Now e K/df“"-b

Evidence of Piping Jowe. Aozt
Exosion Alode A/a]'tl o .
Leaks A[a/J&- i ’

Trash and/or debis impeding flow Y23
Clogged or blocked spillway 60////0/97 ;74/27“//*/5/ //Aa/(a/»ﬂ/ 44"5

Other . . o S
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DESCRIPTION OF DAM

DISTRICT 3
Submitted by {'&Q.g Broéu»’ Dam No. Nl A ol R L2
Date ___ A2Vl A3 /973 Sity/Town L Lo Tor

Name of Dam C2AZpAACE  FOad

1. Location: Topo Sheet No. 23 A

Provide 8}" x 11" in clear copy of topo map with'location of
Dam clearly indicated,

2. Year builty L2/ Year/s of subsequent repairs

3, Purpose of Dams llater Supply Recreational

Irrigation Othex
4, Drainage Area: Ao 8qe mi, acres
5. Normal Ponding Areas prx4 acres; hve, depth
Impoundnents gals.s : acre fte

6., Noo, and type of dwellings located adjacent to pond or reservoir

'/ 1,0, summer homes, etc. o
’ ’
7. Dimensions of Dami Length I o Max. Helght g _
Slopess Upstream Face 23/

Dovnstream Face Lt/
Width across top /P  F2 4o

8. Classification of Dam by Materials
Earth Conc, Masonry Stone lasonry /
Timber Rock£111 Other

9+ Ae Description of present land usage downstream of dams

1¢% % rural; 70/ % urban,

Bs 1Is there a storage area or flood plain downstream of dam which
could accomodate the impoundment in the event of a complete
dam failure? yes et

ji'4/”'ﬂ¢t//d( (pecdf (‘//°/*/WJJ 14 (aadfeﬂ,ﬁfwﬁ
/4 Focol) o-f Chons For)

Mo =
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DAM NO. J=/4-¢iy-3

‘ ' 10. Risk to life and property in event of complete fallure,
No. of people /200 L .

Noe of homes /22Z .
No., of Businesses 292

- Noe of industries 22 L Type f—ﬂx,q/zmw)

6eme&¢®ﬂvﬂ CAS
J7pc72/,544¢; ’ ’

—
~No. of utilities \3
Railroads Z

- : Other dams /f/otl}'é/ .
' Otherx R
11, Attach Sketch of dam. to this form showing section and plan
on &}" x " sheet.
{ 12. How to’ Locatet .2 m) /{//,.// 0_[’ W/"/A/ c{r o /[/dw%xz‘%/‘
o é .
]* 3
- NE z
| - X
: | 3 .
' A
Marr.  STosey X .
[
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NO.1 VIEWOF CREST OF DAM FROM SOUTH ABUTMENT

W o iyt —

e

NO. 2 VIEW LOOKING UPSTREAM SHOWING SPILLWAY WITH ’ .
SERVICE HOUSE AND GATE HOUSE ON LEFT -9 _
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NO.3 VIEW OF INLET TO GATE HOUSE

NO.4 VIEWOF SPILLWAY
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